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This	 report	 was	 prepared	 by	 the	 Institute	 of	 Sustainable	 Energy	 (ISE)	 at	 Boston	 University,	
based	on	interviews	and	research	conducted	between	May	and	September	2018.			
The	 research	 underlying	 this	 report	 was	 conducted	 under	 the	 leadership	 of	 the	 principal	


































































Multi-user	 microgrids	 (MUMs)	 are	 an	 emerging	 approach	 to	 electricity	 service	 that	 allows	
neighboring	customers	 to	obtain	greater	 resilience	 in	electricity	 service,	 from	a	set	of	 locally-
installed	 distributed	 energy	 resources	 (DERs)	 of	 their	 own	 choice	 (sometimes	 including	 solar	




service	 from	 the	 electricity	 grid	 has	 historically	 been	 adequate	 and	 cost-effective	 for	 most	
customers	 –	 and	 it	 is	 highly	 likely	 that	 this	 will	 remain	 largely	 true,	 so	 that	MUMs	 will	 not	












Based	 on	 review	 of	 publicly-available	 information	 augmented	 by	 targeted	 interviews	 with	

































Introduction and Context 
	
What is a Multi-User Microgrid? 
	
Multi-user	microgrids,	or	MUMs	for	short,	are	an	emerging	approach	in	the	energy	sector	that	










• Recent	 advances	 in	 the	 performance	 and	 economics	 of	 distributed	 energy	 resource	
(DER)	technologies	such	as	solar	energy	and	energy	storage	
	




growing	 array	 of	 natural	 and	 human	 forces	 that	 threaten	 interruptions	 in	 grid-based	
electricity	service	
	
Referring	 to	 the	 last	 point,	 nonstop	 24/7/365	 access	 to	 electricity	 under	 any	 and	 all	
circumstances	 is	 sometimes	 referred	 to	 as	 “resilient	 power”.	 	 The	 following	 four	 examples	
illustrate	acute	customer	needs	for	resilient	power:	
	
• A	 data	 center	 providing	 web	 and	 cloud-based	 services	 may	 be	 required	 to	 pay	
compensatory	damages	or	may	otherwise	 lose	business	 from	dissatisfied	 customers	 if	
operations	are	disrupted	by	a	loss	of	power	supply.	
	






• A	 municipality	 in	 a	 region	 prone	 to	 extreme	 weather	 events	 (such	 as	 hurricanes)	












within	 clearly	 defined	 electrical	 boundaries	 that	 acts	 as	 a	 single	
controllable	 entity	 with	 respect	 to	 the	 grid.	 A	 microgrid	 can	










report	 as	 the	 “macrogrid”)	 is	 experiencing	 an	 outage.	 	 The	 microgrid	 is	 able	 to	 preserve	
electricity	service	by	disconnecting	as	necessary	 from	the	macrogrid,	at	 the	point	of	common	
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coupling	 (PCC)	 where	 the	 microgrid	 normally	 interfaces	 with	 the	 macrogrid	 at	 one	 of	 its	
substations,	and	becoming	an	independent	network	under	its	own	control.		For	a	microgrid	to	
have	 the	 capability	 of	 islanded-operation,	 its	 network	 must	 have	 a	 controllable	 set	 of	
distributed	 energy	 resources	 (DERs)	 –	 including	 a	 portfolio	 of	 distributed	 generation	 (DG)	
devices,	 probably	 of	 multiple	 types	 (e.g.,	 solar,	 wind,	 CHP),	 and	 most	 likely	 also	 distributed	




implemented	 for	 a	 single	 customer.	 	 However,	 many	 situations	 exist	 in	 which	 multiple	
electricity	customers	could	benefit	from	jointly	participating	in	a	common	multi-user	microgrid	
(MUM),	 provided	 that	 they	 are	 in	 reasonable	 proximity	 to	 each	 other	 and	 generally	 share	
needs/preferences	in	regards	to	resilient	power	and	preferred	sources	of	electricity	generation.		
	
For	 the	 purposes	 of	 this	 research,	 a	 MUM	 must	 fit	 the	 DOE’s	 description	 of	 a	 microgrid	 –	




To	 be	 considered	 a	 MUM	 for	 this	 report,	 the	 microgrid	 does	 not	 need	 to	 serve	 multiple	
buildings	or	facilities,	as	long	as	different	tenants	within	a	single	building/facility	purchase	the	
microgrid’s	services	separately.		In	contrast,	microgrids	which	serve	multiple	facilities	owned	by	










Why Study MUMs? 
	
While	the	microgrid	market	is	still	nascent,	it	has	been	and	is	expected	to	continue	growing	at	a	







Single-user	 microgrids	 represent	 the	 majority	 of	 current	 microgrid	 activity	 because	 it	 is	
relatively	easy	for	electricity	customers,	electric	utilities,	and	vendors	to	commercially	structure	
a	 single-user	microgrid.	 	A	 single	 customer	 can	 implement	an	 “islandable”	microgrid	on	 their	
own,	 requiring	 no	 coordination	with	 other	 stakeholders	 nor	 any	 changes	 to	 any	 pre-existing	
regulatory	structures	governing	electric	utility	service.		The	economics	of	single-user	microgrids	








Meanwhile,	 relatively	 little	 exploration	 has	 been	 undertaken	 into	 the	 issues	 inhibiting	 the	
development	 of	 MUMs.	 	 This	 deficit	 is	 concerning,	 because	 the	 future	 direction	 of	 the	
electricity	 industry	–	towards	greater	utilization	of	customer-sited	DER	assets,	often	based	on	





To	begin	 filling	 this	gap	 in	knowledge,	 this	 study	 is	an	effort	 to	examine	 the	particular	 issues	
facing	MUMs	 to	better	understand	 the	barriers	and	obstacles	 to	 their	development	–	and	 to	





viable	 and	 easier	 to	 implement	 in	 a	 broader	 range	 of	 circumstances	 if	 and	 as	 they	 can	 be	
developed	and	operated	at	lower	cost.	 	Likewise,	certain	technical	 issues,	such	as	maintaining	
power	 quality	 at	 sufficiently	 high	 levels	 through	 the	 transition	 to	 islanded	 operation,	 may	
inhibit	 MUM	 development.	 	 Vendors	 and	 other	 parties	 supporting	 the	 microgrid	 industry	 –	
particularly	 those	 engaged	 in	 DER-related	 technologies	 –	 are	 already	 intensively	 active	 in	










Because	multiple	parties	with	differing	objectives	are	 stakeholders	 to	MUM	development,	 all	
























As	 noted	 previously,	 this	 research	 specifically	 considers	 MUMs	 (rather	 than	 single-user	
microgrids)	 because	many	 serious	 impediments	 to	microgrid	 adoption	 arise	 once	more	 than	
one	electricity	customer	is	served	by	a	microgrid.	If	the	barriers	that	prevent	the	development	
of	 MUMs	 can	 be	 reduced	 or	 eliminated,	 a	 wide	 range	 of	 stakeholders	 (private	 individuals,	
utilities,	 businesses,	 etc.)	 stand	 to	benefit	 from	 the	 internalization	of	 various	 social	 surpluses	
that	MUMs	can	produce.		To	varying	degrees	for	different	MUMs,	these	surpluses	may	include	









themselves	 to	 successful	 MUM	 development,	 and	 articulating	 strategies	 that	 key	
stakeholders	have	pursued	or	could	pursue	to	reduce	or	eliminate	barriers	


















From	 both	 the	 dataset	 and	 the	 perspectives	 gained	 from	 the	 interviewed	 experts,	 the	
researchers	further	investigated	a	smaller	set	of	microgrids	that	had	the	potential	of	being	truly	
multi-user	 in	 nature,	 and	 upon	 confirming	 that	 they	were	MUMs	of	 interest	 to	 the	 research	














Even	 so,	 the	 resulting	 set	 of	 five	 MUMs	 reflects	 a	 considerable	 degree	 of	 diversity	 among	
various	 segmentation	 factors	 (state,	utility	 territory,	project	 type,	 status,	 as	well	 as	 customer	
base,	 density,	 and	 motivation).	 	 This	 breadth	 was	 deliberately	 sought	 so	 that	 any	 common	




each	 microgrid	 in	 order	 to	 bolster	 our	 understanding	 of	 the	 project	 characteristics	 and	 the	
history	of	its	development	before	conducting	follow-up	interviews	with	individuals	involved	in	
these	microgrids	 in	 some	 important	 capacity	–	either	 as	project	developer,	 engineer,	or	host	







five	MUM	 case	 studies	 to	 summarize	 key	 takeaways.	When	 compared	 to	 each	 other,	 these	






What are the main barriers to successful MUM development? 
	
Excluding	high	costs	as	an	inhibiting	factor	(for	reasons	described	above),	our	research	suggests	
that	 the	 following	 seven	 factors	 are	 significant	 and	 pervasive	 barriers	 to	 successful	 MUM	
development:	
	
Inability to Monetize Resilience (and Other Value Streams) 
	
























Although	 it	 is	 commonly	 accepted	 that	 “everyone	 values	 resilience”,	 there	 is	 no	widespread	
agreement	 on	 how	 to	 actually	 measure	 resilience,	 how	 much	 customers	 value	 resilience	













• Alleviation	 of	 local	 network	 constraints	 and/or	 deferment	 of	 need	 for	 distribution	
upgrades	
• Thermal	 energy	 opportunities	 associated	 with	 combined	 heat	 and	 power	 (e.g.,	 heat,	
cooling	or	steam)	
• Improved	 economics	 associated	with	 other	 non-energy	 infrastructure	 changes	 caused	
by	MUM	implementation	(e.g.,	building	improvements,	water	system	efficiency	gains)		
	
How is Resilience Valued? 
Microgrids	usually	cost	millions	of	dollars	to	design,	develop	and	construct.		Justifying	such	a	
substantial	 capital	 investment	has	become	a	common	hurdle	 to	microgrid	 implementation.	






microgrid	 reliability	and	 resilience	can	be	challenging.	 	 For	 instance,	how	does	one	apply	a	
value	 to	 keeping	 a	 patient	 on	 life	 support?	 	Or,	 how	does	 one	 apply	 value	 to	maintaining	
years	 of	 cancer	 research?	 	 In	 these	 situations,	 the	 value	 of	 electricity	 service	 is	 essentially	
priceless.		
	
This	 is	 why	 entities	 like	 municipal	 emergency	 services	 (police,	 fire,	 emergency	 medical	


























most	 prominently	 SAIDI	 (System	 Average	 Interruption	 Duration	 Index)	 and	 SAIFI	 (System	
Average	 Interruption	 Frequency	 Index).	 SAIDI	 and	 SAIFI	 are	 based	 on	 the	 power	 outages	
experienced	by	 the	average	 customer	annually	 in	 a	utility	 service	 territory,	 and	provide	an	
approximate	forecast	of	anticipated	outages	aggregated	to	the	utility	level.		
	
By	 estimating	 the	 cost	 of	 lost	 service	 for	 a	 customer	 using	 BCA	 (say	 $1M	 per	 hour)	 and	
knowing	the	anticipated	duration	and	frequency	of	outages	for	a	given	utility	(say	4.5	hours	
annually),	 one	 can	 roughly	 determine	 the	 added	 value	 of	 resilience	 and	 reliability	 for	 that	
system.	 	 For	 this	 example,	 if	 a	 microgrid	 could	 maintain	 service	 during	 those	 expected	
periods	of	outages,	on	average	the	consumer	would	save	$4.5	million	annually	–	though	the	





First,	 it	 is	 better	 suited	 for	 industrial	 and	 commercial	 consumers:	 	 it	 is	 straightforward	 to	
estimate	economic	consequences	to	a	for-profit	enterprise,	whereas	it	is	harder	to	assess	the	
cost	of	lost	service	to	residential	consumers,	for	whom	it	is	commonly	assumed	that	the	cost	
of	 lost	 service	 is	 relatively	 minimal.	 	 For	 instance,	 the	 2017	 LBNL	 report	 indicated	 the	
approximate	 annual	 cost	 of	 lost	 service	 to	 residential	 customers	 was	 as	 low	 as	 $11	 per	














With	growing	digitization	of	 society,	 the	 increasing	need	 to	effectively	value	economic	and	
societal	 costs	 associated	 with	 lost	 electricity	 service	 has	 spurred	 additional	 studies	 in	 this	
arena.	 	 EPRI	 and	 the	 New	 York	 State	 Energy	 and	 Research	 and	 Development	 Authority	
(NYSERDA)	completed	research	on	the	subject	in	2017	and	2018,	respectively.v	These	studies	
evaluated	 the	 merits	 of	 a	 more	 comprehensive	 regional	 economic	 analysis,	 taking	 into	
consideration	overall	economic	activity	in	a	given	region.	Such	economic	studies	considered	





Regardless	 of	 the	 approach,	 estimating	 the	 cost	 of	 lost	 electricity	 service	 (or	 the	 value	 of	
resilience/	reliability)	 is	highly	variable	and	 lacks	a	standard	methodology.	 Inevitably,	 this	 is	
further	 complicated	 when	 there	 are	 multiple	 users	 who	 receive	 the	 reliability/	 resilience	
benefits,	 but	 who	 value	 those	 benefits	 differently.	 	 This	 factor	 represents	 an	 additional	
complexity	facing	MUM	development.	
	
Conflicts with Pre-Existing Rights Associated with Electricity Delivery 
	









legal	 structures,	which	were	established	a	century	ago	under	 the	historic	 social	 compact	 that	
provides	electric	utilities	natural	monopolies	on	delivering	electricity	within	defined	territories.	
	





Now,	 consider	 the	 circumstances	 associated	 with	 a	MUM.	 	 Unless	 owned	 by	 the	monopoly	






sell	 services	 defined	 in	 some	other	way	 to	 the	MUM	 customers	 –	 the	 non-electricity	 service	













and	 workable	 MUM	 is	 an	 additional	 burden	 that	 MUM	 development	 must	 bear	 if	 it	 is	 to	
succeed.	
	
Preferential Rights for Utilities to Cross Public Rights-of-Way 
	
In	 many	 jurisdictions,	 only	 regulated	 electric	 utilities	 are	 allowed	 to	 distribute	 and	 deliver	
electricity	with	wires	that	cross	a	public	 right-of-way	(ROW).	 	Even	where	this	 right	 is	neither	






are	 contemplated	 in	 order	 to	 expand	 the	 pool	 of	 economic	 value	 that	 can	 be	 created,	 the	
likelihood	of	needing	to	cross	a	public	ROW	increases.	
	

















Despite	 these	 facts,	 CPT	was	 nevertheless	 required	 to	 obtain	 a	 special	waiver	 from	 the	New	
York	Public	Service	Commission	to	cross	the	public	ROW	in	order	to	serve	Utica	College	at	 its	




Ambiguity About Viable MUM Ownership Models 
	
Projected	MUM	 economics	 and	 financial	 viability	 can	 depend	 significantly	 upon	 the	 optimal	













want	 to	 participate)	 in	 wholesale	 power	 markets	 offering	 potential	 revenue	 streams	
that	may	be	necessary	to	ensure	MUM	economic	viability.			
	










Utility Assertion of Rights Via Legal Action 
	
Relating	 to	 the	prior	 three	 issues	–	 rights	associated	with	electricity	delivery,	preferences	 for	
utilities	 to	cross	ROWs,	and	ambiguity	about	potential	MUM	ownership	 structures	–	multiple	
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According	 to	 a	 2010	 NYSERDA	 reportix,	 “the	 mere	 threat	 of	 tying	 up	 a	 potentially	 small	
enterprise	 such	 as	 a	 microgrid,	 in	 litigation	 over	 franchise	 rights	 could	 stop	 a	 project”.		
Moreover,	the	report	also	states	that	it	 is	“likely	that	regulatory	authorities	will	be	inclined	to	






Even	 the	 threat	 of	 potential	 legal	 action	 by	 utilities	 deters	MUM	market	 advancement,	 as	 it	
increases	risks	that	third-party	project	developers	may	be	unwilling	to	accept.		
	
Lack of Suitable Risk-Mitigation Structures  
	




One	difficulty	 in	developing	a	 replicable	 financing	structure	 is	 that	 it	 is	 costly	 to	perform	due	
diligence	 on	 customer	 credit	 risk	 for	 a	 MUM,	 because	 unfortunately	 there	 are	 few	 if	 any	
economies	of	scale	to	credit	risk	assessment	as	more	users	participate	in	a	MUM.	
	










Unless	 and	 until	 financial	 structures	 are	 created	 to	 better	mitigate	 these	 risks	 –	 particularly	
when	 combined	 with	 the	 ambiguity	 about	 the	 ability	 to	 capture	 certain	 value	 streams,	





Insufficient Leadership to Coalesce Solutions 
	
Before	 a	 multi-user	 microgrid	 starts	 taking	 shape,	 a	 well-positioned	 and	 knowledgeable	
individual	must	become	a	champion	–	identifying	the	opportunity	to	create	value	via	a	MUM,	
becoming	 convinced	 that	 it’s	worth	pursuing,	 and	 convincing	 the	 potential	MUM	owner	 of	 these	




One	 obvious	 possible	 organizational	 home	 for	 an	 individual	who	 can	 perform	 this	 leadership	




While	 some	 utilities	 have	 demonstrated	 the	 willingness	 to	 pursue	 a	 MUM	 with	 the	 aim	 of	
creating	 value	 for	 a	 set	 of	 customers	 –	 as	 evidenced	 by	 National	 Grid	 at	 Potsdam	 and	
Commonwealth	 Edison	 at	 Bronzeville	 –	 not	 all	 utilities	 have	 reached	 this	 degree	 of	
commitment.		Moreover,	even	those	utilities	that	have	participated	in	MUM	initiatives	have	yet	
to	 scale	 these	 activities	 into	 sizable	 initiatives,	 due	 either	 to	 insufficient	 strategic	 desire	 to	
achieve	 a	 commercial	 growth	 ambition	 or	 inadequate	 tactical	 capacity	 to	 focus	 on	 MUM	
possibilities	 in	 lieu	 of	 traditional	 utility	 projects.	 	 As	 a	 result,	many	MUM	opportunities	 that	
could	 be	 attractive	 to	 utilities	 are	 almost	 certainly	 not	 being	 led	 by	 utilities	 (or	 passionate	
individuals	within	utilities)	at	present.	
	
Absent	 decisive	 action	 by	 the	 utility,	 the	 individual	 and	 organizational	 leadership	 needed	 to	
make	progress	on	new	MUM	development	is	often	lacking.		In	addition	to	likely	capability	and	
information	deficits,	any	one	customer	on	a	prospective	MUM	is	poorly	positioned	to	serve	as	a	
project	 leader	 because	 this	 would	 create	 perceived	 inequality	 with	 the	 other	 potential	

















to	 become	 significant	 players	 in	 MUM	 development.	 	 In	 addition	 to	 providing	 competitive	
choices	 to	 potential	MUM	 customers,	 alternative	 service	 providers	 are	more	 likely	 than	 the	





significant	 examples	 of	 a	multi-faceted	MUM	 is	 the	 Philadelphia	 Navy	 Yard	 (PNY)	microgrid,	
owned	by	 the	 Philadelphia	Authority	 for	 Industrial	Development	 (PAID)	 and	managed	by	 the	
Philadelphia	 Industrial	Development	Corporation	 (PIDC).	 	At	 PNY,	 a	multi-year	master	 energy	
planning	 and	 implementation	 project	 to	 redevelop	 a	 large	 urban	 parcel	 of	 land	 led	 to	 the	
creation	of	a	MUM	community.	 	The	resulting	microgrid	 is	one	of	 the	most	diverse	MUMs	 in	
North	 America,	 with	 approximately	 80	 electric	 customers,	 and	 PIDC	 virtually	 serves	 as	 the	
community’s	electric	utility.	 	Only	minimal	public	subsidies	were	necessary	 for	 the	viability	of	
the	PNY	MUM,	because	PIDC	was	able	to	earn	superior	returns	on	 its	 investments	relative	to	
the	 capital	 and	 operating	 costs	 of	 “business	 as	 usual”	 that	 would	 have	 been	 incurred	 if	
generation	supply	were	instead	purchased	from	the	local	utility.				
		


















• To	 the	 extent	 that	 assets	 from	 a	 utility-owned	 MUM	 can	 be	 rate-based,	 and	 the	
resulting	 MUM	 service	 is	 delivered	 via	 a	 regulated	 tariff	 that	 satisfies	 all	 parties,	
financing	 challenges	 will	 essentially	 be	 eliminated,	 and	 customer	 acquisition	 will	 be	
significantly	 eased	 –	 although	 such	 approaches	 will	 confer	 the	 utility	 a	 competitive	
	 25	
advantage	 over	 any	 other	 potential	 alternative	 service	 provider	 that	might	 otherwise	
consider	developing	a	MUM	for	these	customers.	
	
Not	 only	 does	 utility	 MUM	 ownership	 minimize	 some	 of	 the	 aforementioned	 challenges	 to	
MUM	development,	other	advantages	may	arise	as	well.	 	 For	 instance,	utilities	may	be	more	
inclined	 to	 increase	 the	 reliability	 and	 resilience	 of	 their	 own	macrogrids	 if	 they	 are	 able	 or	
encouraged	 to	participate	 in	MUM	development	 in	particularly	vulnerable	 locations.	 	Utilities	
may	 also	 be	 able	 to	 take	 advantage	 of	 economies	 of	 scale	 (e.g.,	 in	 equipment	 procurement,	




visible	 progress	 being	 made	 at	 the	 Bronzeville	 multi-user	 microgrid	 under	 development	 in	
Chicago	by	the	utility	Commonwealth	Edison	is	indicative	of	this	promise.	
	
None	of	 the	 above	 is	 to	 suggest	 that	 utilities	must	 or	 even	 should	 develop	 and	own	MUMs.		
Rather,	 it	 is	 merely	 an	 acknowledgement	 that	 utility-ownership	 greatly	 simplifies	 the	 MUM	
implementation	process.	
	
Even	 if	 the	utility	doesn’t	develop	or	own	the	MUM,	deep	 involvement	of	 the	utility	 in	some	
manner	(i.e.	operation,	billing,	customer	management,	financing,	engineering,	etc.)	is	often	an	
important	facilitator	of	successful	MUM	implementation.		This	is	because	utilities	usually	have	
great	 credibility	 and	 influence	 both	 with	 customers	 and	 regulators,	 who	will	 play	 significant	
roles	in	whether	or	not	a	proposed	MUM	will	be	completed:	
	
• Supportive	 participation	 of	 utilities	 in	 MUM	 planning	 will	 not	 only	 minimize	 any	
opposition	 that	 they	 might	 otherwise	 raise,	 but	 should	 streamline	 discussions	 with	




who	 might	 otherwise	 harbor	 concerns	 about	 project	 viability	 or	 reliability	 of	 the	
resulting	service.			
	







Creatively Leveraging Opportunities to Reduce MUM Costs 
	
Microgrids	 are	 a	 relatively	 new	 approach	 for	 electricity	 service	 that	 encompass	 many	 still-










of	 existing	 infrastructure	 helps	 to	 alleviate	 capital	 costs	 of	 microgrids.	 Both	 the	 proposed	
Baltimore	 Gas	 &	 Electric	 (BG&E)	 MUMs	 and	 the	 operational	 Burrstone	 MUM	 represent	
examples	in	which	the	developers	took	advantage	of	preexisting	infrastructure.		
	







Microgrids	 inherently	 represent	 a	 break	 from	 that	 underlying	 philosophy.	 	 Microgrids	
intrinsically	offer	much	greater	 customization	of	 electricity	 service	delivery	 to	 customers.	 	As	











The	 Burrstone	 microgrid	 owner	 Cogen	 Power	 Technologies	 (CPT)	 sells	 electricity	 from	 the	
microgrid	 to	 National	 Grid	 on	 the	 macrogrid	 via	 a	 Power	 Purchase	 Agreement	 (PPA)	 under	
which	 CPT	 is	 reimbursed	 at	 the	wholesale	 electricity	 price	 during	 the	 hour	 of	 the	 sale.	 	 CPT	





To	 take	 this	 optimization	 to	 the	 next	 step,	 CPT	 is	 currently	 developing	 a	 pilot	 program	with	
National	 Grid	 that	 works	 almost	 like	 a	 supply-side	 version	 of	 demand	 response,	 in	 which	
National	 Grid	 will	 pay	 a	 premium	 on	 electricity	 exported	 by	 CPT	 during	 peak	 periods	 when	




Phased Development to Spread Costs Over Time 
	
Because	 MUMs	 are	 capital-intensive,	 it	 may	 be	 preferable	 for	 both	 the	 developer	 and	 the	






winter	 that	 make	 it	 difficult	 for	 the	 utility	 (National	 Grid)	 to	 send	 a	 service	 truck	 to	 fix	
infrastructure.	To	make	matters	worse,	Potsdam	receives	power	via	long	transmission	lines	of	
aging	vintage	that	are	highly	susceptible	to	damage	from	extreme	weather.	 In	1998,	Potsdam	









because	 the	 aging	 electricity	 infrastructure	 to	 supply	 Potsdam	 requires	 significant	 ongoing	









to	an	 increase	 in	electricity	prices	too	substantial	 for	the	economically-challenged	community	
to	absorb.	Consequently,	National	Grid	split	 the	project	 into	several	 stages,	 resulting	 in	more	





for	 the	 Potsdam	 microgrid	 may	 have	 increased	 somewhat.	 Likewise,	 by	 not	 immediately	




Nevertheless,	 it	appears	 that	 these	disadvantages	are	outweighed	by	 the	 fact	 that	 large	one-
time	economic	consequences	of	implementing	the	MUM	are	instead	spread	over	time.	
	
Robust Execution Capability and Stakeholder Collaboration 
	
Developing	 a	 MUM	 is	 inherently	 a	 significant	 business	 initiative.	 	 As	 such,	 successful	 MUM	
development	 requires	 the	 same	 suite	 of	 strong	 resources	 critical	 for	 any	 business	 success:		
especially	good	talent,	a	good	plan,	and	a	cooperative,	collaborative	team	of	stakeholders.	
	
Reflecting	 the	 discussion	 above,	 a	 project	 champion	 possessing	 both	 the	 passion	 and	 the	










such	that	all	members	are	collectively	engaged	and	advancing	the	project	 together.	 	 It	 is	also	
very	 important	 that	 all	 team	 members	 –	 both	 from	 the	 developer	 and	 from	 the	 various	


































The	advancement	of	multi-user	microgrids	will	 happen	only	hesitantly	 –	 and	 correspondingly	
the	benefits	they	could	offer	to	customers	and	society	will	remain	largely	unrealized	–	without	







A	 critical	 first	 step	 to	 facilitating	 the	 development	 of	 MUMs	 is	 to	 increase	 the	 level	 of	











services,	 and	 the	 circumstances	 under	 which	 MUMs	 are	 especially	 beneficial,	 will	 help	 to	
galvanize	 support	 for	MUM	development	 and	assuage	 fear	 and	uncertainty	 about	what	 such	










insurance	 products	 –	 to	 facilitate	 greater	 activity	 in	 the	MUM	marketplace,	 special	 attention	










In	 particular,	 greater	 effort	 should	 be	 made	 to	 eliminate	 ambiguities	 stemming	 from	 the	
absence	 of	 microgrid	 law	 by	 pushing	 for	 codified	 standards	 pertaining	 to	 microgrids.	 	 As	
described	 in	 the	 sidebar	box	 “Policy	 Initiatives	 to	Advance	MUMs”,	Massachusetts	House	Bill	





their	 investors)	 to	 implement	multi-user	microgrids	while	 still	 protecting	utilities	 from	 loss	of	
revenue	and	customers	from	unfair	shifts	in	cost	allocation.	Once	states	create	legal	definitions	




Even	better,	 if	 the	development	of	definitions	and	 regulation	 for	MUMs	comes	 from	a	 larger	
community	agreement,	many	of	the	rules	and	standards	may	become	commonplace	industry-
wide.	 Such	 clarity	 of	 rules	 and	 standards	 would	 allow	 for	 the	 development	 of	 more	






might	be	 interested	 in	a	MUM	opportunity,	 this	 framework	creates	a	strong	 incentive	for	the	
utility	 in	 favor	of	asset	deployment,	effectively	ensuring	 that	 the	utility	would	seek	 to	be	 the	
owner	 of	 the	MUM	 –	 and	 indeed	might	 oppose	 the	MUM	 if	 utility	 ownership	 were	 not	 an	
option.		Therefore,	regulatory	innovations	to	allow	utilities	to	be	able	to	earn	profits	on	services	




Policy Initiatives to Advance MUMs 
As	described	 in	this	report,	 there	are	many	aspects	of	state	 law	and	regulations	that	affect	





Reflecting	upon	 this	often	confusing	and/or	ambiguous	 situation,	and	 the	 interest	of	many	
parties	to	advance	MUMs,	early	initiatives	are	underway	to	reform	or	otherwise	clarify	laws	
and	 regulations	 in	 ways	 so	 as	 to	 improve	 the	 ability	 for	 MUM	 development	 to	 proceed	
efficiently.			
	




study	 the	 changes	 in	 law	 necessary	 to	 allow	 for	 microgrids	 in	 electricity	 supply”.x	
While	 the	 bill	 did	 not	 come	 to	 fruition,	 it	 demonstrates	 the	 type	 of	 state-level	
initiative	that	provides	greater	regulatory	clarity	regarding	microgrids.		
	




• In	 Massachusetts,	 House	 Bill	 4324	 was	 drafted	 to	 enable	 the	 Economic	 &	
Development	Corporation	of	Boston	to	choose	a	“a	single	energy	service	company	for	
the	 design,	 construction,	 operation,	 maintenance,	 and	 financing	 of	 a	 district	




The	 contrast	 between	 these	 bills	 is	 particularly	 noteworthy:	 	 Maine	 HP190/LD257	 and	
Massachusetts	 HB	 4324	 work	 towards	 the	 legalization	 of	 either	 a	 specific	 microgrid	 or	










While	 microgrids	 inherently	 represent	 a	 departure	 from	 “one-size-fits-all”	 electricity	 service	
from	the	regulated	monopoly	utility,	an	excessive	degree	of	microgrid	customization	to	perform	






Rather	 than	offering	 bespoke	 solutions,	 parties	 seeking	 to	 advance	MUM	development	must	
adopt	 a	 “modular	 and	 scalable”	 approach,	 similar	 to	 how	 vendors	 of	 power	 and	 cooling	
solutions	view	their	infrastructure	offerings	to	data	centers.		While	a	microgrid	may	inevitably	
consist	 of	 a	 large	 number	 of	 potential	 components,	 the	 components	 must	 be	 sufficiently	
standardized	 so	 that	 they	 can	 easily	 be	 combined	 with	 minimal	 alteration.	 	 By	 combining	
standardized	modular	components	together,	any	given	project	can	be	customized	for	the	needs	
to	 the	 specific	 MUM,	 and	 developers	 will	 be	 able	 to	 create	 a	 manageable	 number	 of	
standardized	solutions	across	the	multiple	dimensions	of	MUM	design.		
	







• Allowing	 cost	 reductions	 in	 equipment	 via	 economies	 of	 scale	 and	 in	 shipping	 via	
standardized	logistics	

















For	 example,	 if	 one	 conceptualizes	 participation	 in	 a	 MUM	 as	 providing	 flexibility	 (for	 both	
connected	 customers	 and	 the	 associated	distribution	utility)	 in	 the	 event	 of	 uncertain	 future	
events,	it	is	possible	to	use	real	options	analysis	to	value	the	added	benefit	of	this	flexibility.		In	
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this	 example,	 the	 MUM	may	 offer	 customers	 and	 /	 or	 the	 distribution	 utility	 the	 ability	 to	
choose	 between	 using	 on-site	 generation	 assets,	 drawing	 from	 energy	 storage,	 purchasing	
power	 from	 the	 grid,	 or	 reducing	 load	 in	 the	 event	 of	 constrained	 electricity	 availability.		








With	 an	 agreed-upon	 methodology	 for	 valuing	 resilience	 and	 other	 services,	 the	 next	
requirement	is	an	acceptable	means	through	which	the	MUM	operator	is	able	to	capture	some	
of	this	value	for	the	purposes	of	economic	and	financial	viability.		This	is	a	rate	design	question,	




Many	 alternative	 pricing	 structures	 could	 be	 considered,	 including	 such	 possibilities	 as	 flat	
monthly	 fees	 for	 resilience	 service	 and	 premium	 pricing	 per	 kWh,	 to	 reflect	 the	 value	 of	
resilience	provided	by	the	MUM.	While	no	one	rate	structure	might	be	best	 for	all	 scenarios,	
MUM	 developers	 need	 clarity	 on	what	 collection	mechanisms	 are	 allowed	 and	 accepted,	 to	
support	 the	 revenue	 projections	 in	 their	 business	 plans	 and	 discussions	 with	 prospective	
investors.		
	
An	 example	 of	 progress	 in	 this	 area	 can	 be	 seen	 in	 the	 proposed	 Potsdam	 community	
microgrid,	 in	 which	 National	 Grid	 is	 proposing	 a	 tiered	 tariff	 cost	 recovery	 plan.	 	 In	 this	
approach,	customers	that	receive	the	greatest	benefit	from	resilience	provided	by	the	microgrid	
(i.e.,	 those	with	 the	 greatest	 potential	 cost	 of	 lost	 service)	 contribute	 the	most	 to	 the	 tiered	
tariff.	 	Thus,	 in	 the	event	of	a	macrogrid	outage,	 it	 is	planned	 that	 the	microgrid	will	provide	
highest	priority	in	its	service	to	the	hospital	and	municipal	emergency	services,	as	they	will	be	



















ComEd’s	 nearly	 4.1	 million	 ratepayers,	 even	 though	 when	 only	 a	 thousand	 customers	 will	
directly	benefit	from	the	microgrid.	However,	ComEd	successfully	argued	to	its	state	regulator	
(the	 Illinois	 Commerce	 Commission)	 that	 all	 of	 its	 ratepayers,	 the	 public,	 and	 other	 relevant	





restructuring	 of	 the	 Illinois	 electricity	 sector.	 Accordingly,	 ComEd’s	 intentions	 to	 own	 the	
Bronzeville	generation	assets	drew	significant	pushback	 from	certain	 interest	groups	who	did	















Two	attributes	of	 the	Bronzeville	MUM	 in	particular	 stand	 in	notable	contrast	 to	many	other	
MUMs	under	development:	the	ambition	of	the	goals/scope	and	the	diversity	of	the	user	mix.		
Most	importantly,	Bronzeville	demonstrates	the	importance	of	utilities,	regulators,	and	relevant	
stakeholders	 keeping	 an	 open	 mind	 and	 acknowledging	 each	 other’s	 respective	 concerns	
through	negotiations	and	concessions.	
	
The	 lessons	 learned	 from	Bronzeville	will	 inevitably	be	 important	 for	other	MUMs,	especially	





a	 channel	of	opportunity	 that	 takes	advantage	of	a	different	 set	of	 stakeholder	benefits.	The	
example	of	the	Philadelphia	Navy	Yard	microgrid	demonstrates	how	this	kind	of	MUM	becomes	
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the	microgrid	 community	 generally	 lacks	 a	 focal	 point	 –	 such	as	 a	 trade	association	–	 that	 is	
well-positioned	 to	 serve	 in	 convening,	 educational,	 research	 and	 advocacy	 capacities.	 	 No	
doubt,	this	reflects	the	fact	that	the	microgrid	market	is	still	immature	and	consequently	small,	







attempt	 to	 identify	 and	 frame	 the	 issues	 in	 such	 a	 manner	 that	 they	 lend	 themselves	 to	
additional	further	analysis.	
	




Each	 state	 defines	 in	 its	 own	 unique	 manner	 how	 the	 topics	 raised	 in	 this	 report	 –	
exclusivity	 of	 delivery	 and	 sale	 of	 electricity,	 ability	 to	 cross	 public	 ROWs,	 viability	 of	
MUM	ownership	structures	–	shall	be	interpreted	for	legal	and	public	policy	purposes.		A	
summary	of	state	 regulations/laws	relevant	 to	MUM	activity	would	enable	geographic	






efforts	 and	 learning	 across	 states	 would	 both	 reduce	 the	 aggregate	 costs	 of	 policy	
advancement	 and	 promote	 policy	 consistency	 across	 jurisdictions	 so	 as	 to	 reduce	 the	
soft	costs	of	MUM	development	going	forward.		
	
3. Evaluate	 lessons	 from	 insurance	 industry	 regarding	 pricing	 and	 product	 design.	 	 The	
provision	of	power	resilience	services	to	customers	is	in	many	ways	akin	to	an	insurance	
policy.	 	 As	 such,	 it	would	 likely	 be	 highly	 illuminating	 to	 delve	 into	 how	underwriters	




these	 methods	 could	 be	 informative	 in	 developing	 standardized	 methodologies	 for	
valuing	MUM	services.		
	
4. Monitor	progress	of	Bronzeville	and	summarize	 implications	 (and	pros/cons)	of	utility-




most	 parties	 of	 interest	will	want	 to	 ensure	 that	 utilities	 have	 the	 ability,	 but	 not	 an	
exclusive	ability,	to	develop	and	own	MUMs.		Because	utility-owned	MUMs	are	largely	
untested	 as	 yet,	 further	 research	 on	 this	 area	 is	 warranted	 as	 progress	 is	 made,	
including	whether	 and	 how	 the	 ability	 for	 utilities	 to	 own	MUMs	might	 disadvantage	





develop/implement	a	MUM	on	behalf	of	multiple	 customers.	 	 In	 turn,	 this	begs	many	
questions	about	customer	needs	and	preferences	 for	MUMs.	 	Of	note,	 it	appears	 that	
most	MUM	initiatives	to	date	have	been	driven	by	desire	for	enhanced	power	resilience,	
yet	 it	 would	 be	 interesting	 to	 test	 how	 important	 environmental	 considerations	 –	 as	
reflected	by	increasing	quantities	of	corporate	purchasing	of	renewable	energy	–	might	
be	 among	 the	 potential	 customer	 base	 for	 MUM	 developers.	 In	 general,	 further	
incorporating	 customers	 into	 the	 MUM	 development	 stakeholder	 ecosystem	 will	 be	
valuable.			
	
6. Improve	 and	 maintain	 microgrid	 database.	 	 The	 database	 of	 microgrids	 that	 was	
developed	for	this	research	is	limited	to	the	Northeastern	United	States	(corresponding	





















































• The	 first	microgrid	was	 proposed	 to	 be	 located	 in	 Baltimore,	 at	 the	 4600	 block	 of	 Edmonson	
Avenue.	A	microgrid	 at	 this	 location	would	 service	 a	major	 grocery	 store	 and	pharmacy,	 local	









In	 developing	 these	microgrid	 proposals,	 BG&E	 chose	 sites	where	 easily	 adaptable	 infrastructure	was	
















the	 electricity	 supplier	 –	 as	 is	 mandatory	 in	 Maryland	 since	 the	 electricity	 market	 was	
restructured	in	the	late	1990s.		
	
While	 the	BG&E	microgrid	proposal	was	 rejected,	 the	MPSC’s	 rationale	 for	 rejecting	 the	proposal	has	
subsequently	helped	establish	loose	guidelines	and	expectations	for	microgrids	in	Maryland.		Following	









2) PEPCO	would	 solicit	 developers	 to	 build	 the	microgrid	 through	 a	 competitive	 bidding	 process	
and	the	developer	or	another	third	party	would	own	the	generation	assets.	
3) PEPCO	proposed	that	 the	microgrid	customers	can	retain	whatever	retail	energy	supplier	 they	
































with	 a	 pre-existing	 microgrid	 at	 the	 Illinois	 Institute	 of	 Technology	 in	 the	 Bronzeville	
neighborhood	on	the	south	side	of	Chicago.		Once	completed,	the	microgrid	will	serve	roughly	

















There	 has	 been	 a	 great	 deal	 of	 debate	 over	 the	 proposed	Bronzeville	microgrid.	 	One	major	
criticism	is	that	the	microgrid	costs	are	dispersed	evenly	across	all	of	ComEd’s	nearly	4.1	million	
ratepayers,	 while	 only	 1,060	 will	 directly	 benefit	 from	 the	 microgrid.	 	 However,	 ComEd	
successfully	 argued	 to	 the	 Illinois	 Commerce	 Commission	 (ICC)	 that	 all	 of	 its	 customers	 and	
other	stakeholders	will	benefit	from	the	microgrid	based	on	what	will	be	learned	from	this	pilot	




Since	 the	 Illinois	electricity	market	was	 restructured	 in	1997,	ComEd	had	voluntarily	divested	
itself	 of	 its	 generation	 assets,	 and	 ComEd’s	 plans	 to	 own	 generation	 on	 the	 Bronzeville	


























In	 upstate	Utica	NY,	 the	 Burrstone	 Energy	 Center	 is	 a	 shining	 example	 of	 a	multi-user	microgrid	 that	
overcame	 significant	 regulatory	 hurdles,	 exhibits	 an	 innovative	 economic	 model,	 and	 is	 owned	 by	 a	








and	 pursued	 a	 15-year	 business	 model	 that	 produces	 revenue	 by	 providing	 electricity	 to	 all	 three	
customers	(plus	steam	and	heat	sales	to	the	hospital)	and	selling	electricity	to	National	Grid	via	a	Power	























Obstacles	Encountered:	 1) Rehabilitating	 and	 upgrading	 the	 aging	 distribution	 network	
previously	installed	at	the	Navy	Yard	
	
2) Attracting	 more	 industrial	 and	 commercial	 utilization	 with	
limited	existing	generation	assets	
	
3) Managing	 numerous	 utility,	 regulatory,	 state,	 and	 local	
stakeholders	
	
Effective	Actions	Taken:	 1) A.	 Prioritizing	 the	 development	 and	 implementation	 of	 the	
PNY	 network	 operations	 center	 to	 remotely	 monitor	 and	
control	power	distribution	and	generation	
	
B.	 Implementing	 smart	 meters	 and	 supervisory	 control	 and	
data	acquisition	(SCADA)	technologies	
	
2) A.	 PNY	 first	 step	 was	 to	 create	 a	 comprehensive	 Energy	
Master	 Plan,	 which	 evaluated	 current	 capabilities,	 current	
needs,	and	needs	for	future	development.	
		














metering,	 a	 network	 operation	 center,	 distribution	 automation,	 grid	 expansion,	 energy	 efficiency	
programs,	 self-generation	 and	 even	 proposed	 utility	 business	models	 –	 all	 of	 which	 centered	 around	
expanding	and	updating	the	infrastructure	in	to	a	35	MW	hybrid	microgrid.		
With	 the	 acquisition	 of	 the	 Navy	 Yard,	 PIDC	 and	 the	 City	 of	 Philadelphia	 acquired	 the	 largest,	
independent	 and	 unregulated,	 non-military	 electrical	 grids	 (i.e.	 microgrids)	 in	 the	 country	 (albeit	
outdated,	with	 limited	capacity).	By	drafting	a	comprehensive	Master	Plan	and	the	updated	EMP,	PNY	
provided	a	 strong	business	plan	 for	 expanding	 the	microgrid	 in	 an	economically	 and	 financially	 viable	
manner.	 And	 because	 of	 its	 historical	 designation,	 the	microgrid	 expansion	 faced	minimal	 regulatory	
hurdles	during	 its	construction	–	allowing	for	efficient	completion	of	 the	project.	However,	due	to	the	




two	 substations,	 with	 a	 third	 substation	 that	 will	 provide	 an	 additional	 10	 MW	 of	 capacity	 under	
construction,	 thus	 providing	 redundancy.	 	 Approximately	 92%	 of	 the	 total	 electric	 usage	 on	 the	 PNY	
microgrid	 is	 currently	 purchased	 externally	 from	 wholesale	 energy	 provider	 Constellation	 Energy	 (a	
subsidiary	of	Exelon)	and	delivered	to	the	PNY	by	the	local	utility	Philadelphia	Electric	Company	(another	
subsidiary	of	Exelon).		
To	 date,	 capital	 costs	 for	 the	 microgrid’s	 development,	 including	 the	 various	 generation	 assets,	 is	






















2) Justifying	 the	 additional	 incurred	 cost	 in	 an	 economically-
challenged	area	
	
Effective	Actions	Taken:	 1) Staged	 implementation	 approach,	 where	 stakeholders	 can	
approve	sequential	phases	of	construction	
	
2) Proposed	 tiered	 tariff	 recovery	 where	 those	 stakeholders	
who	benefit	 the	most	 from	 the	microgrid	also	pay	 the	most	
for	the	microgrid	services.	
	









For	 this	 reason,	 National	 Grid	 is	 developing	 plans	 for	 a	 community	 microgrid	 to	 provide	 increased	
resilience	 to	 many	 critical	 facilities	 in	 the	 Potsdam	 area,	 such	 as	 a	 hospital,	 local	 police	 and	 fire	
departments,	water	treatment	plants,	and	a	number	of	commercial	buildings.	
	
Thus	 far,	 the	Potsdam	microgrid	project	has	 received	nearly	$3	million	 in	 combined	 funding	 from	 the	
National	Science	Foundation	(NSF),	the	U.S.DOE	and	the	NYSERDA.		Part	of	the	cost-benefit/	engineering	
feasibility	study	was	funded	through	NYSERDA’s	Electric	Power	Transmission	and	Distribution	Smart	Grid	
Program.xvi	 The	 Potsdam	 microgrid	 development	 project	 was	 one	 of	 seven	 projects	 in	 New	 York	 to	
receive	funding	through	this	program.	Also,	while	the	conceptual	design	was	not	finished	in	time	to	be	
submitted	 for	 New	 York	 Prize	 Stage	 2	 consideration,	 it	 is	 still	 the	 goal	 of	 the	 project	 to	 submit	 a	
compelling	 New	 York	 Prize	 Stage	 3	 funding	 application.	 NYSERDA	 announced	 that	 the	 Stage	 3	
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application	deadline	has	been	delayed	to	the	end	of	2018,	which	the	Potsdam	project	team	full	expects	
to	meet.	 Any	 potential	 addition	 funding	 received	 through	NY	 Prize	would	 help	with	 the	 feasibility	 of	
implementation.		
	
As	 of	May	 2018,	 National	 Grid	 finished	 its	 engineering	 designs	 for	 the	microgrid	 and	 rate	 design	 for	









The	 first	 stage,	 which	 is	 identified	 as	 the	 “smaller	 footprint”,	 would	 cost	 approximately	 $30	
million	 to	 construct.	 The	 smaller	 footprint	 microgrid	 would	 connect	 Clarkson	 University,	 the	
Village	Civic	Center	and	the	Canton-Potsdam	Hospital	using	the	existing	hydro	power	and	DERs	
at	 Clarkson	University.	 Later	 stages	would	 sequentially	 add	 assets	 such	 as	 the	 SUNY-Potsdam	
CHP	and	the	community	solar	PV	as	well	as	tie	in	other	loads	like	waste	water	treatment	plant	




willingness	 to	 pay)	 for	 greater	 resilience	 pay	 more	 for	 the	 microgrid.	 Future	 microgrid	
participants	would	be	assigned	tiers	based	on	the	benefits	received.		
	
Those	 participants	 with	 direct	 benefits	 and	 load	 generating	 capacity	 would	 be	 served	 at	 the	
highest	 priority	 (Tier	 1a),	 and	 those	 with	 critical	 services	 would	 be	 served	 at	 a	 close	 second	
priority	(Tier	1b).	Clarkson	University	and	the	Village	Government	would	fall	under	Tier	1a,	while	
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the	Hospital,	 Rescue	 Squad,	High	 School,	Grocery	 Store	 (and	 a	 few	others)	 fall	 under	 Tier	 1b.	
















Description	 of	 Data:	 This	 data	 set	 provides	 a	 comprehensive	 listing	 of	 microgrids	 in	 the	












Amount	 Awarded:	 This	 value	 represents	 the	 total	 sum	 of	 grants	 awarded	 to	 the	 microgrid	
project.	If	no	grants	were	awarded	to	the	project,	this	value	is	listed	as	N/A.	If	it	is	uncertain	as	




application.	 If	no	grant	was	applied	for,	this	value	 is	 listed	as	N/A.	 If	an	application	to	a	grant	
program	was	made	but	the	team	members	are	unknown,	then	this	value	is	listed	as	9999.	
	




















Generation:	 This	 variable	 lists	 the	 most	 detailed	 information	 about	 the	 generation	

























































Generation	 Mix:	 This	 is	 a	 numerically-coded	 variable	 that	 represents	 the	 generation	

















Storage:	This	 is	a	binary	variable	that	represents	whether	or	not	 the	microgrid	 includes	 (or	 is	















Appendix 3: Individuals Interviewed 
	

















































































																																								 																																							 																																							 																																							 																																			
xi	Boston	Planning	and	Development	Agency.	“Smart	Utilities	Policy	for	Article	80	Development	Review”.	June	
2018.	http://www.bostonplans.org/planning/planning-initiatives/boston-smart-utilities-project	
xii	Microgrid	Knowledge.	Microgrid	Knowledge	Conference	Series.	May	2018.	
https://microgridknowledge.com/microgrid-2018-conference/	
xiii	“BGE’s	Public	Purpose	Microgrid	Proposal”	via	electronic	filing;	Baltimore	Gas	&	Electric,	December	18,	2015.	
https://www.bge.com/MyAccount/MyBillUsage/Documents/BGE%20Microgrid%20Proposal%20Filing%20wATT_1
21815_F.pdf.	
xiv	Wood,	Elisa.	“Maryland	Regulators	Reject	BGE’s	Utility	Microgrids;	Raise	Competition	Issues”	Microgrid	
Knowledge	July	22,	2016.	https://microgridknowledge.com/utility-microgrids/.	“Comments	of	the	National	Energy	
Marketers	Association	-	In	the	Matter	of	the	Merger	of	Exelon	)	Corporation	and	Pepco	Holdings,	Inc.”	State	of	
Maryland	Public	Service	Commission	–	Case	No.	9361.	April	6,	2018	
https://www.energymarketers.com/Documents/NEM_cmts_Pepco_microgrid_proposal_final.pdf	
xv	Wood,	Elisa.	“Maryland	Utility	Proposes	$44.2M	Pilot	for	Public	Purpose	Microgrids”	Microgrid	Knowledge,	
October	3,	2017.	https://microgridknowledge.com/public-purpose-microgrids-pepco/.	“Comments	of	the	National	
Energy	Marketers	Association	-	In	the	Matter	of	the	Merger	of	Exelon	)	Corporation	and	Pepco	Holdings,	Inc.”	State	
of	Maryland	Public	Service	Commission	–	Case	No.	9361.	April	6,	2018	
https://www.energymarketers.com/Documents/NEM_cmts_Pepco_microgrid_proposal_final.pdf	
xvi	Rizzo,	Alan.	“Smart	Energy	Grid	to	Keep	Potsdam,	N.Y.,	Powered	During	Emergencies”	Emergency	Management,	
July	30,	2014.	http://www.govtech.com/em/disaster/Smart-Energy-Grid-Potsdam-NY.html	
